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Urolithiasis in Sheep 
James Jorgenson and Ronald King* 
INTRODUCTION 
Ovine urolithiasis is a relatively common 
condition occurring both in growing feed-
lot lambs 'and in older rams being kept on 
pasture. Although morbidity is usually 
low, the condition may affect enough 
animals in a flock to become of real eco-
nomic importance. Early diagnosis of this 
condition is important ,since the longer the 
condition is allowed to persist the less 
favorable the prognosis becomes. This re-
port outlines the etiologic factors, the clini-
cal signs and post-mortem lesions, the 
treatment, and the prevention of urinary 
calculi in sheep. 
INCIDENCE 
The incidence of urolithiasis is highest 
in the midwestern and western United 
States where sheep are confined to feedlot, 
are castrated at an early age, and are 
wintered on pasture under natural condi-
tions. The incidence varies depending on 
the concentrate: roughage ratio and the 
quality of the roughage and concentrates. 
Wethers seem to have the higher in-
cidence. This may be due to the fact that 
the urethra of the ram is larger in diameter 
and, therefore, passage of the small calculi 
is not as easily impeded.6 However, the 
clinical signs may not be seen as fre-
quently in wethers since they are often 
marketed before the calculi have become 
of sufficient size to cause obstruction. The 
mortality rate may reach 10 per cent in 
• ,Mr. Jorgenson and Mr. King are both members 
of the junior class at Iowa State University. 
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certain instances depending on the cause. 
Mortality has reached 20 per cent in some 
experimental cases. l 
A survey of the urolithiasis cases refer-
red to the Iowa State University Veterinary 
elinic in 1966 and 1967 revealed one 
wether and 22 rams. About 60 per cent 
of the rams were yearlings. Most were to 
be used for breeding purposes. 
ETIOLOGY 
There are two basic types of uroliths oc-
curring in sheep. One type, the mineral 
calculi (primarily phosphates and carbo-
nates), occurs primarily in growing lambs 
in the feedlot. The other type, the silicious 
calculi, is primarily a problem in older 
rams kept on pasture with a high silica 
content. 
There are a number of factors which 
contribute to the development of urinary 
calculi in feedlot lambs. Perhaps of prime 
importance is the high grain rations which 
these animals are receiving. It is common 
to find a Ca: P ratio of 1: 1 in these high 
concentrate rations. RomanowskF has 
noted that with a high concentrate ration 
the amount of colloids (mucoproteins and 
glycoproteins) in the urine is increased. It 
is thought that these colloids serve as a 
matrix upon which the phosphates and 
carbonates may crystallize. 
T.he high concentrate rations given to 
lambs in the feedlot are often deficient in 
vitamin A. This may play a role in the 
development of urinary calculi, for vitamin 
A is important in the inaintainence of 
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healthy epithelium. Desquamated epi-
thelial cells could serve as a nidus for the 
formation of calculi. 
There is still some confusion as to the 
role played by diethylstilbestrol (DES) in 
predisposing an animal to urolthiasis. Ap-
parently, using DES at the presently 
recommended levels for sheep (3 mg. im-
planted subcutaneously or 2 mg. daily in 
the feed) will not increase the incidence 
of urolithiasis, but implants of 15-30 mg. 
have greatly increased the incidence in ex-
perimental trials.s 
As stated earlier, castration may pre-
dispose an animal to urinary calculi due 
to failure of the urethra to develop as well 
as in the non-castrated animal. Rams and 
wethers are both more subject to urinary 
calculi than are ewes, simply because the 
greater length and tortuosity of the mme 
urethra allow more sites for calculi to 
lodge. 
Swingle and Cornelius8 claim that 
animals on a high grain ration often show 
up to a 60 per cent decrease in urine out-
put with a corresponding decrease in water 
intake. As a result, their urine is much 
more concentrated and crystallization of 
the minerals present is more likely to oc-
cur. 
Urolithiasis in pastured sheep, especially 
rams, is often found to occur on pastures 
with a high silica content or a high oxalate 
content in the forage. Some of the clovers 
have been incriminated in the development 
of urinary calculi due to their high estro-
gen content. 
CLINICAL SIGNS 
The clinical signs of urolithiasis vary 
depending on the locations and size of the 
calculi. Some cases will not be diagnosed 
ante-mortem because clinical signs will not 
be evident. In other cases, symptoms may 
develop quite rapidly and be quite charac-
teristic. 
Calculi forming and lodging in the renal 
pelvis may often go unnoticed epecially if 
unilateral. Calculi lodging in the ureter 
and causing complete urinary obstruction 
will lead to a distention of the proximal 
ureter and renal pelvis, and eventually 
hydronephrosis. In such a condition the 
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animal may show tenderness and acute 
pain over the kidney area and may be re-
luctant to move. Should this condition 
occur bilaterally, uremia would be ex-
pected to follow. Calculi which are small 
enough to allow the passage of urine and 
are located in ureters, occasionally make 
themselves manifested by recurrent attacks 
of acute pain in the loin area as the calculi 
move down the ureter. 
In the ovine, blockage most commonly 
occurs in the urethral process. The sig-
moid flexure is the second most common 
site for the lodging of calculi. Restlessness, 
uneasiness, treading of the hind legs, 
anorexia, and twitching of the tail are 
manifestations of uretheral calculi. Fre-
quent urination attempts and excessive 
amounts of straining with each attempt 
will be noted. If there is only a partial 
urethral obstruction, small amounts of 
blood stained urine may be passed. Exam-
ination of the area around the preputial 
opening may reveal small calculi precipi-
tated on the hair and wool. As the ~lock­
age becomes more complete the animal 
shows more abdominal distress. This will 
be evident by treading or stamping of the 
hind legs, kicking 'at the abdomen, fre-
quently lying down and getting up, or roll-
ing on the ground. The tail may be ex-
tended from the body. Again, frequent 
urination attempts are made but no urine 
is passed. Palpation of the urethra dur-
ing this time may reveal a pulsating 
urethra. This is considered characteristic 
of urolithiasis.6 
If the obstruction is complete and is not 
relieved in 24-36 hours, pressure from 
the retained urine together with the pres-
ence of the calculi causes the epithelial 
lining of the urethra to become inflammed, 
swollen and hemorrhagic. This weakens 
the urethra and predisposes it to rupture. 
If the urethra does rupture, an immediate 
relief of urethral and abdominal discom-
fort are shown. The bladder empties and 
the urine infiltrates into the subcutaneous 
connective tissue spaces along the ventral 
abdominal wall. This results in a large 
edematous swelling on the ventral abdomi-
nal wall along the sheath, and in some in-
stances may be the first indication to the 
livestock owner that something is wrong. 
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Palpation of the area reveals a cold edema-
tous swelling. Aspiration of urine from the 
subcutaneous tissue is diagnostic. If left 
untreated the urine will. be absorbed and 
cause an elevated B.U.N., and uremia may 
be seen. If the urine is not drained from 
the subcutaneous tissues in conjunction 
with other treatment, ventral abdominal 
skin necrosis may occur. 
A far more serious complication of 
urolithiasis is rupture of the urinary blad-
der. Here, too, there is a sudden relief of 
abdominal discomfort and the appetite im-
proves for several days. Then uremia and 
general toxicity develop as the urine in the 
abdominal cavity is absorbed. The ab-
domen appears enlarged and the animal 
becomes depressed and anorexic. Ballot-
tement of the abdomen will give the char-
acteristic fluid waves. Paracentesis yields 
a urine smelling fluid which mayor may 
not look like urine, depending on the de-
gree of peritonitis. The B.U.N. will be 
elevated. If the uremia and peritonitis are 
allowed to develop following rupture of the 
bladder, death will often follow in 24-48 
hours. 
Diagnosis of urolithiasis is dependent 
upon history, clinical signs, blood urea 
nitrogen, paracentesis, and palpation. Pal-
pation of the urethral process and area of 
the sigmoid flexure may reveal the location 
of urinary calculi. The location of the 
calculi, their size and number, along with 
any complications which have or might 
shortly develop should all be taken into 
consideration when giving a prognosis. 
PATHOLOGY 
At necropsy, the entire urinary tract 
should be examined. Some of the calculi 
may merely be sand grain size, therefore, 
close examination must be made. Calculi 
may be found in the renal pelvis and blad-
der of normal healthy anmials. Unilateral 
calculi in the ureter may be accompanied 
by hydronephrosis and dilatation of the 
renal pelvis and proximal ureter. Hemor-
rhagic cystitis is often seen when calculi 
are present in the bladder. If the bladder 
is small and has retracted into the pelvic 
cavity it should be examined closely for 
any evidence of rupture. Urine will be 
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found in the peritoneal cavity in cases of 
rupture of the bladder. If the bladder has 
not ruptured, it will be distended, thin 
walled, and hemorrhagic. 
An inflammed and thickened urethra 
will be found in cases in which the calculi 
have lodged in the urethra. Erosions and 
tears of the urethra will be expected if 
urine has accumulated in the subcuta-
neous tissue of the abdominal cavity. Cal-
culi most likely will be found at the ure-
thral process, sigmoid flexure, or at the 
ischial arch. However, they may be found 
lodging at any site along the ureter, ure-
thra, or in the bladder. 
TREATMENT 
Basically, treatment of urolithiasis is 
aimed at provding normal urine passage 
from the animal. This is accomplished in 
a variety of ways depending upon the 
severity of the condition. For early cases 
of urethral blockage where the urethral 
tissue is still intact, smooth muscle relax-
ants are often successful. The urethra it-
self has little or no smooth muscle, so the 
action of these smooth muscle relaxants 
is not one of directly increasing the ure-
thral diameter. Rather they produce relax-
ation of the retractor penis muscle with 
subsequent straightening of the sigmoid 
flexure, which enables the calculi to be 
flushed out. G If the obstruction is at the 
distal end of the urethra, the urethral 
process may be amputated. 
In cases where the urethra has rup-
tured and there is subcutaneous accumu-
lation of urine a urethrostomy should be 
performed to allow passage of urine. 
Lancing several of the largest areas of sub-
cutaneous urine collections may help pre-
vent reabsorption of this urine, with the 
accompanying risk of uremia decreased. 
If the condition has progressed to the 
point where the urinary bladder is rup-
tured, more extensive treatment will be 
necessary. Urethrostomy will often be 
needed to provide normal urine elimi-
nation. Consideration must be given to 
the bladder tears. It may be necessary to 
suture these. The abdominal collections 
Continued on page 62 
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Continued from page 41 
of urine are usually removed by abdominal 
centesis, and it may be necessary to use 
fluids and electrolytes in selected cases to 
aid in correction of the uremia. 
PREVENTION 
There are numerous rations proposed 
which claiin to reduce the incidence of 
urinary calculi in sheep. All, however, are 
aimed at two basic principles-correction 
of mineral imbalance and assuring adequ-
'ate water intake so that the urinary system 
is flushed regularly and thoroughly. 
Increasing the calcium level in the diet 
of feed-lot sheep has been shown to mark-
edly decrease the incidence of urolithiasis.3 
This can be accomplished with supple-
mental mineral mixtures or by the addition 
of some alfalfa to the ration. 
There are a number of compounds 
which are used to increase water con-
sumption in sheep. Some of these com-
pounds also claim additional benefit from 
being urinaryacidifiers; however, there is 
still some question as to whether or not 
urine pH is significantly related to the de-
velopment of calculi.8 Examples of com-
pounds used to cause increased wate'r con-
sumption are NaCI, NH4CI, NaHC03, Na-
Ho804 , dilute HCI, and chlortetracycline 
(20g./T.).1 NaCI and NH4Cl are by far the 
most common. The content of NH4CI 
should be 0.5%, while the content for 
Na:Cl should be at least 4-5%, but not over 
ten percent. There is some dispute as to 
whether these higher concentrations of 
N aCI lowertJhe palatability of the ration. 
Continued from page 59 
Dr. Melvin J. Swenson served on a panel 
to review drugs for their efficacy. The 
panel was sponsored by the Food and 
Drug Administration and the National 
Academy of Sciences from February 1-4. 
It was held in Oakbrook, TIlinois. 
Dr. Ralph Mohri participated in a sym-
posium on Education in Veterinary Public 
Health and Preventive Medicine held 
March 17-22 for the University of Minne-
sota, St. Paul, Minnesota. 
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An adeqU'ate vitamin A intake should 
be assured, primarily in feedlot sheep since 
vitamin A defiCiency may predispose an 
animal to urinary calculi. 
Finally, when animals are to be pas-
tured, the type of forage in the pasture 
should be considered. It is possible that 
there may be plants with a high oxalate 
content or a high silica content, and these 
can certainly predispose an animal to 
urinary calculi. 
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